Introduction
With the global rapid rise in private motorised transport over the past six decades, sustainable transport alternatives such as public transport has been struggling to compete with private cars to fulfil individual travel needs [1] . This has resulted in a number of serious urban problems, including congestion, environmental pollution and social inequity, and threatens the survival of public transport [1, 2] . It has been highlighted that transport policies that seek to manage people's travel demand and behaviour, particularly those encouraging public transport use while reducing car dependency, have the greatest potential to encourage sustainable transport [3, 4] .
Understanding public transport passengers' loyalty (or the intention or willingness to use a public transport service) as a means to inform the long-term marketing of public transport services has received growing research attention [5, 6] . It has been argued that loyal passengers will continue using a public transport service without seeking or shifting to alternative options [7, 8] . Hence attaining and sustaining passenger loyalty becomes an effective strategy in gaining long-term financial advantage especially within the context of a highly competitive public transport service market [8] . Recent studies which investigated public transport passengers' loyalty and the underpinning attitudinal mechanisms revealed that a variety of attitudinal factors including passengers' previous service experience, satisfaction, and pro-environment responsibilities may have significant influence on passenger loyalty to a public transport service, providing evidence basis for maintaining and enhancing patronage [9] [10] [11] .
Despite insights obtained from previous research, the nature of public transport passengers' loyalty is arguably yet to be fully understood, particularly concerning its relationship to passengers' captivity and attitudes towards private car use (e.g., utility, comfort, cost), and their intentions to change their modal use, in particular, increase or decrease their public transport or private car use. These relationships bear critical importance to the improvement of public transport management and promoting sustainable transport, as private cars has continually served as a key barrier towards promoting public transport use in an IATSS Research xxx (2016) xxx-xxx increasingly car-dependent society [12] [13] [14] . Despite their apparent significance, scholarly evidence on these issues has been sporadic. To bridge these gaps, this paper addresses two questions: Is public transport passengers' loyalty a result of a preferred or constrained choice? And does their loyalty have the potential to encourage more sustainable transport modal use patterns? We assume that by doing so, this paper will contribute to a new evidence base that can be obtained to better guide future transport policy targeted at public transport passengers' loyalty within a highly motorised context.
The remainder of the paper is structured as follows: Section 2 provides a brief overview of the related literature and highlights the key knowledge gaps, before proposing research hypotheses. Section 3 introduces the study context and data used. Section 4 presents the results from a modelling exercise of busway passengers' loyalty and related attitudinal factors. Section 5 discusses the key findings and implications for transport policy-making, limitations and possible future research, before drawing some tentative conclusions in Section 6.
Research background
Loyalty (or a re-patronising behavioural intention) is defined as 'a deeply held commitment to rebuy or repatronize a preferred product/service consistently in the future' (Oliver [16] , Page 34) . The concept has been widely applied in service marketing studies as an important indicator of customers' re-purchasing behaviour within various service contexts [15] . The 'loyalty' concept emphasises on the preferential component of customer behaviour, which has the potential to distinguish regular customers who are attitudinally loyal towards a service from those who are spuriously loyal, i.e., re-patronising a service due to conditional constraints, such as lack of alternative options, socioeconomic status, instead of attitudinal preference [16] [17] [18] . Hence, effectively measuring and managing customer loyalty would allow service providers to employ a more targeted approach to marketing management, thereby better securing and sustaining customers against their competitors.
The concept of loyalty has also been introduced in transport research to better the market of public transport users [5, 6, 8] . Traditionally public transport providers focused on objective indicators such as regularity (i.e., use a transport mode on a regular or irregular basis) and captivity (i.e., with or without more than one travel option at their disposal) of passengers to identify 'loyal' passengers. It was assumed that passengers who use a public transport service repeatedly and have no other transport options (particularly cars) are loyal, e.g., [19, 20, 21] . However, such an approach to understand a public transport market might be oversimplified with the potential to generate misleading implications for public transport providers to maintain their market share [5, 6] . For example, some passengers may use public transport for their daily trip-making due to certain situational constraints (e.g., not owning a car or lack of parking at the destination), and are likely to shift modal use due to accumulating unpleasant experiences of riding the public transport or experiencing change of personal circumstances (e.g., purchasing a car) [6, 22, 23] . Following these arguments, some researchers focused on examining the attitudinal aspect of passenger loyalty. For example, Foote [5] examined the loyalty of passengers within the public transport (rail and bus) system of Chicago in relation to their public transport use characteristics, highlighting that infrequent public transport passengers were more loyal than their frequent counterparts with higher willingness to continue using a public transport service. Similar findings were reported in a Canadian study by Jacques et al. [24] that found public transport passenger with similar trip patterns showed different levels of satisfaction. In another related study, Anable [23] identified frequent yet reluctant bus passengers who used bus services due to situational restraints such as financial or healthy issues instead of holding favourable attitudes towards the local bus service.
An increasing number of recent studies have also investigated the underpinning attitudinal mechanisms of public transport passengers' loyalty within various public transport contexts, including coach service [9, 25] , bus public transport [10, 26] , metro [8, 10] , and paratransit [27] . In accordance with the service marketing literature, these studies have shown that factors that captured passengers' service experience, including satisfaction, perceived service quality and value, importantly affect public transport passengers' loyalty. Significant influence was found for some other service-related factors including switching costs [25] and involvement [8] as well. Apart from focusing on service-related factors, quite a few studies also drew on socio-and environment psychological theories, particularly the theory of planned behaviour [28] and norm-activation model [29] , to investigate the effects of other attitudinal factors such as environmental concerns, social norm, on public transport passengers' loyalty, e.g., [30, 31, 32] . Their findings indicated that these attitudinal variables were also able to increase public transport passengers' loyalty, given the relevance of individual's public transport use to a broader to social and ecological context (e.g., less air pollution compared to private motorised transport).
Despite the insights derived from previous studies, the current understanding of public transport passengers' loyalty has arguably been limited concerning its relationships to passengers' considerations of private car use and intentions to change modal use. As shown in previous research [33] [34] [35] [36] , individual's choice and use of a given transport mode are influenced by one's considerations regarding the availability and utility of a set of travel options. Such considerations of alternatives may in turn impose potential effects on one's decision and consequently, loyalty of using a public transport service. For example, a commuter might become more loyal towards a public transport service due to less attractive alternative services, e.g., [7] . Among other travel options, private cars should be paid with particular attention, as it has been persistently shown to be a key barrier for promoting public transport use globally [12] [13] [14] . Given this, investigating public transport passengers' loyalty in relation to their captivity and attitudes towards private car use has the potential to further clarify whether their loyalty is a preferred choice or a constrained one particularly in face of car dependency. Following this question, it appears reasonable to also ask whether attaining public transport passengers' loyalty has the potential to encourage more sustainable modal use patterns, or solely leveraging transportation service competition.
The issues discussed above clearly relate to the improvement of public transport management and promoting more sustainable urban transport especially within a highly motorised context. Few studies, e.g., [5] , have examined the effects of captivity of private car use on public transport passengers' loyalty. And none to our knowledge have investigated the effects of loyalty on public transport passengers' behavioural change intentions concerning their modal use. Bridging these gaps, therefore, underpins the impetus of this study. Before moving onto the next section, one additional point and research hypotheses need to be clarified. While in the service marketing literature, loyalty has been argued to entail a variety of attitudinal aspects including positive recommendation via good word-of-mouth, identification with the service provider [15, 37] , in this paper, we employed a narrower definition. Loyalty was only referred to passengers' willingness to continue using a public transport service, given its apparent relevance to modal choice behaviour. Similarly, behavioural change intentions of public transport passenger were concerned with their willingness to shift to private car use and increase public transport use. Based on these propositions, two main hypotheses were proposed and tested in the empirical examination:
• Public transport passengers' captivity of and negative attitudes towards private car use will encourage their loyalty towards the public transport service; • Public transport passengers' loyalty towards a public transport service will discourage their willingness to shift to private car use while encouraging the willingness to increase public transport use.
Methods

Study context
The busway network of Brisbane, Australia served as the study context. Brisbane is the capital city of the Queensland state located on the eastern coast of Australia. It is the third largest Australian city with a population of approximately two million within its greater metropolitan area that comprises multiple municipalities [38] . In this study, we solely focus on Brisbane's core city area -the local city council area, which houses the largest population cluster (around one million persons) in Queensland and is home to the busway network (Fig. 1) . As with other major Australian cities, the Brisbane city is characterised by high private vehicle (mainly cars) ownership and high private car use.
Recent data indicates that, nearly 80% of all households in Brisbane own at least one private vehicle [38] , and over 85% of people's daily trips is made by cars, whilst public transport accounts for around 8% of those daily trips [39, 40] . Within the public transport sector, Brisbane city's bus public transport network, comprising over 400 routes and 10,000 stations, has accounted for approximately 54% of all public transport usage (measured by passenger-kilometres), with the rest mostly catered by rail public transport [40] .
Brisbane's busway network operates as a core component of its bus public transport network. It consists of three continuous exclusive busway sections: the South East Busway (SEB), the Northern Busway (NB) and the Eastern Busway (EB), with a total length of 31.4 km [41] . Collectively, they serve to channel bus services around Brisbane into its central business district (CBD) and surrounding areas. A total of 27 stations exclusively serve the busway network, which are characterised by more spacious platform and weather-protected shelter compared to other on-road bus stops [42] . The stop-spacing of the busway stations ranges from 670 m to 1650 m; and real-time information systems are applied to all busway stations [43] . An open design was adopted in the construction of the busway that allows on-road buses to operate on and off the busway. While the train network is located in close proximity to much of the busway, the two networks interface with one another in a somewhat limited manner in that direct transfer between train and busway is possible only at only select few busway stations, and only a scarce number of bus routes directly connect to train stations [44] . Now over 170 bus routes are either partially or fully operated on the busway network, coupled with a service frequency of approximately 260 buses during peak hours (50 buses during non-peak hours) and a highest operational speed of 80 km/h [43] . With such service characteristics Brisbane's busway network involves about two thirds of all bus trips made across Brisbane on both weekday and weekends [45] . Both the design and service of Brisbane's busway has been considered of high quality within Australia and internationally [46, 47] . Given this, Brisbane's busway and its related bus services may possess the potential to enhance passengers' attitudes towards public transport (particularly bus) services and relatedly influence their loyalty within the study context.
In summary, given Brisbane's relatively low mode shares of public transport (around 8% of all trips) and the significant role of the busway network, the latter presents a suitable study context to empirically examine public transport passengers' loyalty and its relation to behavioural change intentions.
Data collection
A self-administrated questionnaire survey was designed and implemented to collect the primary data for this study. In addition to surveying socio-demographic and (past) behavioural characteristics of busway passengers, a total of 30 items (please refer to Table 2 for the items) were developed to measure busway passengers' attitudinal factors based on the review of previous literature, including [32, 25, 48, 9, 8] . Three items were developed to measure passenger loyalty and two behavioural change intentions respectively. While there are a wide range of attitudes with potential influence on public transport passengers' loyalty and behavioural change intentions, we focused mainly on four groups of attitudinal dimensions, namely previous experience with the busway service in terms of its different service attributes and overall satisfaction (12 items), attitudes towards private car use concerning its utility, comfort and cost (8 items), captivity with private car use concerning accessibility, affordability and ability to drive (3 items) and last, environmental and social concerns (4 items) to capture the moral component of modal choice behaviour. A 7-point scale was applied to record passengers' responses to these items, with 1 representing 'strongly disagree' and 7 as 'strongly agree'.
A purposive sampling design was employed to determine survey venues. The subjective criteria for this data collection were mainly twofold: the sample should include (1) public transport passengers who travel on the busway services; and, (2) busway passengers associated with a diverse range of trip-making patterns and socio-demographic characteristics. To achieve this, a set of busway stations were selected as the survey venues. Three key features were drawn upon in this procedure of selecting survey venues, including land-use patterns (the land use types and major public facilities surrounding the stations), ridership (number of boarding and alighting), and the populationweighted score of Index of Relative Socio-economic Advantage and Disadvantage (IRSAD) of 2011 census data within the walking distance (800 m) from the busway stations [49] . The IRSAD index is one of the four Socio-Economic Indexes for Areas (SEIFA) published by the Australian Bureau of Statistics. Compared to the other three indices, its calculation draws on a more comprehensive set of socio-economic and demographic variables (e.g., income, occupation, education, household composition, dwelling type, vehicle ownership) from the census, hence better captures the collective socio-demographic and economic conditions from the most advantageous to the most disadvantageous areas across Brisbane.
The busway stations were next sorted and grouped based on their surrounding land use patterns (e.g., residential versus non-residential), ridership (e.g., high versus low) and IRSAD scores (e.g., high versus low). Survey venues were then selected from each of the groups. While there was no pre-defined number of stations to be selected, a general rule underpinned the selection process, that fewer stations (for example, one to two) will be selected for a smaller group with homogeneous ridership and IRSADs, and vice versa. Follow this strategy, 9 busway stations were purposively selected. Between April and May, 2013, questionnaires coupled with pre-paid envelopes were distributed to passengers after seeking their verbal consent at the selected busway stations during both weekdays and weekends. Through examining the boarding and alighting time patterns at these stations, the survey was carried out to cover the time period between 8 am and 6 pm (10 am and 5 pm) on weekdays (weekends). In order to approximate the actual busway passenger market, the number of questionnaires distributed was proportional to the total number of passengers boarding and alighting at a given station for the corresponding time periods.
Results
The results are presented in three components. First, we describe the survey sample in terms of socio-demographic and (past) behavioural characteristics. The second part presents the results of factor analysis to reduce data dimension. Finally, the third part reports the results of a modelling exercise aimed to test the two hypotheses proposed.
Socio-demographic and behavioural profile
From the 2816 distributed questionnaires, 550 copies were returned via prepaid mail, of which 469 complete responses that then constituted the final dataset. In order to emplace our sample within the wider public transport context, the socio-demographic and behavioural characteristics were reported in juxtaposition with the results drawn from the 2010 South East Queensland (SEQ) Public Transport Survey [50] in Table 1 . Recourse to the latest census was also considered in the discussion. The aim is twofold: to examine the existence of sample bias; and to identify any discernible socio-demographic patterns of the busway passengers compared to Brisbane's population.
Similar to the SEQ public transport survey, over half of our sample is female (58%) and under 35 years old (56%), both are higher than the latest census result (49% and 36% respectively for female and 35 years old and below) [38] . Approximately 23% of our sample are found to have household income within the higher range (i.e., N 2000 Australian dollars per week), while 46% of Brisbane's population are shown to belong to this higher income category [38] , pointing to the possibility that the busway services potentially captures a higher proportion of lower-income travellers. To examine this will require a follow-up survey to target both busway and non-busway users. In terms of access to private cars, 58% of our sample always has private car(s) at their disposal and 85% with a valid driver licence. By comparison, slightly lower proportions of persons with access to private cars (45%) and a valid driver licence (72%) were found in the SEQ survey. Yet, close to 90% of Brisbane's population has access to private cars, which exceeds that of our survey and the SEQ survey by notable margin [38] . Last, concerning behavioural characteristics, comparing this sample to the results of 2010 South East Queensland (SEQ) Public Transport Survey [50] did not show marked differences.
In summary, an examination of the sample from our survey does not indicate serious sample bias when compared against the SEQ survey. In line with previous findings, e.g., [51, 33] , results highlight that young, female, in the lower income brackets constituted a substantial component of the busway passengers. Yet a higher proportion of passengers with access to private cars (74% versus 45% in the SEQ survey) existed in our sample This may result from the collective influence of both limited car parking facilities at particular major destinations (e.g., the CBD) allied with the high service quality associated with the busway acting as to attract certain travellers. To investigate this, we next modelled the effects of passengers' service experience and attitudes towards car use on their loyalty towards the busway service.
Factor analysis
Factor analysis using the principle component method with a varimax rotation was conducted to the 27 items measuring the attitudes with the potential influence on public transport passengers' loyalty and behavioural change intentions to reduce data dimension. Factors with eigenvalues larger than 1 were retained; and measurement items with a factor loading lower than 0.5 were removed from the analysis. One item ('Using a private car gives one a prestigious image.') was found not to significantly load on any factors, hence was removed from the analysis. Re-conducting factor analysis on the remaining 26 items resulted in six factors, explaining 64% of the total variance of the items. It is noted that 'service cost' measured by two items ('Bus fares are cheap.' and 'The busway service is worth the money it costs me.') was distinguished from the other items measuring (busway) service experience as a stand-alone factor, which is also the case for 'car cost' being alienated from items measuring attitudes towards private car use. This suggests travel cost constitutes an important aspect of model choice decision separated from other modal use dimensions within our sample. Table 2 presents the finalised factors (including loyalty and two behavioural change intentions) named after the associated key items, the content of the key items, factor loading and Cronbach's α. Most factors have a Cronbach's α above 0.7, supporting their construct reliability. 'Car cost', while with an Eigenvalue over 1 (=1.12), has only one significant loading item ('Private cars are a low-cost transport mode', factor loading = 0.744). Given its potentially distinct influence on private car use in terms of dimensions such as fuel costs, parking fee, it is retained for the following analysis. Composite scores for the finalised factors are calculated using the regression method in SPSS statistics [52] , wherein these scores are standardised sums of measured variables weighted on their factor score coefficients, which capture the unique contributions of measured variables to each factor.
Modelling results
Using the composite scores derived from the factor analysis, three linear regression models were developed to examine and test the two hypotheses proposed in Section 2. In addition to the attitudinal variables as independent variables, socio-demographic and behavioural characteristics were controlled for as well.
A multiple regression using the Ordinal Least Square (OLS) method was first computed. While statistically significant model-fit was obtained, the result of a Breusch-Pagan test suggested that there was heteroscedasticity. To address this issue, a regression model using robust standard errors was employed instead. The advantage of doing so is that the estimation of robust standard errors relaxes the assumption of the OLS method that residuals are independent and identically distributed, hence is able to generate a more reliable estimation especially regarding the significance of the coefficients [53, 54] .
Recomputing the model again achieved significant model-fit with adjusted R 2 = 0.512 (Table 3) . For the most (over 85%) of the independent variables, their Variance Inflation Factor (VIF) values were between 1 and 2, and the remaining cases between 2 and 3, largely indicating the absence of a multicollinearity issue. In line with previous studies, e.g., [9, 8, 32] , strong positive effects were found for 'service experience' and 'service cost' with respect to busway use (β = 0.541 and 0.311 respectively), and to a lesser extent, 'environmental concerns' (β = 0.242), pointing to the situation that higher service quality of public transport and pro-environmental attitudes collectively encourage busway usage. Significant effects were also found for the factors capturing attitudes towards private car use. First, partially echoing our hypotheses, 'car cost' was found to negatively relate to loyalty (β = −0.153), suggesting the higher costs of using cars (e.g., fuel price, parking fees) may prompt some travellers to use busway services for some of their trips. Somewhat unexpectedly, 'car utility', and at a marginal level (p b 0.1), 'car captivity', were found to be positively related with loyalty (β = 0.197 and 0.121 respectively). While it cannot be confirmed through this particular study, our results point to the situation that within a car-oriented context such as Brisbane, a majority of the survey population views cars as a favourable and convenient travel option, that underscores the positive relations observed between loyalty and 'car utility'.
Last, some modest effects of socio-demographic and behavioural variables were detected at a p b 0.05 or 0.1 level. Particularly, slightly lower loyalty was associated with passengers characterised by couple family without children and using the busway service, and marginally higher loyalty was found for female passengers.
In modelling busway passengers' intention to shift to private car use and intention to increase the busway service use, loyalty along with the other independent variables also was included. No severe multicollinearity issues were raised following an examination of the VIF values (only one set of VIF values are displayed here given that they are exactly the same across both models). Running BreuschPagan test yielded insignificant results, suggesting the absence of heteroscedasticity. Lower model fit was obtained for both models (adjusted R 2 = 0.231 and 0.189 respectively) ( Table 4 ). Yet some effects revealed are worth examination and further discussion. For passengers' intention to shift to private car use, all three variables related to private car use ('car utility', 'car captivity' and 'car cost') were found to have significant effects with expected directions (β = 0.28, 0.22 and 0.16 at a p b 0.001 level). 'Service experience' and 'service cost', on the other hand, were found with no marked influence on this intention. However, in accordance with our second hypothesis, negative effects were found for loyalty (β = −0.165) and 'environment concerns' (β = − 0.123) both a p b 0.005 level. Among sociodemographic and behavioural variables, a noticeable negative relation was observed for age (β = −0.151), whilst a series of modest differences were detected for a number of other variables, including moderate to higher household income variables, associated with lower intention to shift to private car use, and two weekend busway use variables (using the busway service for 3-4 weekdays or less than one weekday on an average week) with slightly higher intention to do so. I strongly feel using the busway service is a way to reduce environmental pollution. 0.813 0.861 I strongly feel using the busway service is a way to reduce traffic problems.
0.783 I strongly feel using a car too much will increase environmental problems.
0.842 I strongly feel using a car too much will increase traffic problems.
0.855 
Concerning passengers' intention to increase their busway service use, positive effects were found for 'service experience' (β = 0.202), 'service cost' (β = 0.141) and 'environment concerns' (β = 0.144) at a p b 0.001 or 0.005 level, while all private car-use related variables were insignificant. A positive yet less significant effect (at a p b 0.1 level) was found for loyalty, hence to a small degree supporting our hypothesis concerning its effect on this intention of increasing busway use. A number of differences of this intention were also revealed among passengers with different levels of weekday and weekend busway use. Among these differences, passengers with 'every weekend of using the busway service' stood out with significantly higher intention to increase their busway use. By comparison, other differences were relatively marginal.
Last, in order to examine the impacts of the specific busway attributes e on passengers' loyalty, a stepwise regression model using robust standard error was computed that drew on survey items measuring service experience (refer to Table 2 ). The criterion for the independent variable addition was set at the 0.05 level, and the removal criterion at the 0.1 level. Four items were retained in the final model, explaining 36% of the variance of loyalty (Table 5 ). The modelling results highlight that frequency of busway service exerts the largest effect on loyalty, followed by safety, comfort and time-saving. This finding is plausible, given that more frequent public transport service may reduce waiting and transfer times for passengers, which has long been found to be onerous for passengers [55, 56] . In the same vein with frequency, the significant effect found for the time-saving term may also be explained by passengers' interest in reducing burden from daily trip-making. Finally, in line with some previous studies, e.g., Hutchinson [57] , Tyrinopoulos and Antoniou [58] , we found that in addition to the 'hard' aspect (captured by travel time), some 'soft' dimensions of using the busway service, particularly safety and comfort, are also of notable value to passengers.
Discussion
Outgrowing our reliance on private cars and encouraging shift towards more sustainable transport alternatives would in part entail an improved understanding of the nature of public transport passenger loyalty. Using a survey-based research design on Brisbane' busway system, this study was able to investigate public transport passengers' loyalty by placing emphasis on modelling its relationship to passengers' captivity and attitudes towards private car use, and their behavioural change intentions concerning their future public transport and private car use. The study results revealed a series of significant relationships that herald the potential for the improvement of public transport and travel demand management to encourage more sustainable transport. First, busway passengers' loyalty was revealed to be influenced primarily by a preferential component, and to a lesser extent, a constraint component. Allied with previous studies investigating the loyaltyservice experience relationship [7] [8] [9] 59] , the preferred component is reflected by a strong positive effect imposed by passengers' service experience with the busway. The constrained part appears to be largely related to the costs of both busway and private car use, which partially is in line with the previous studies drew on the utility maximisation framework to understand individuals' modal choice behaviour [34, 60] . Furthermore, the positive effect found for environment concerns regarding modal use affirms the moral aspect of public transport use [31, 32] . Less expectedly, positive effects were found for 'car utility' and 'car captivity' on loyalty, which, we contend, may to a degree reflect the highly car-oriented cultural context of Brisbane. Finally, through a supplementary modelling exercise, frequency, time-saving, safety and comfort were each found to act as key service attributes influencing busway passengers' loyalty, that collectively call for attention from the operator if attempts to improve the busway service are to be made.
Our findings concerning busway passengers' loyalty suggest that in addition to enhancing passengers' experience with the busway service (in terms of aspects including reliability, time-saving and comfort), public transport providers may undertake a number of interventions to: 1) reduce service costs; 2) raise passengers' environmental concerns, and 3) constrain private car use to further reinforce passengers' loyalty towards busway-based services. Each now is discussed.
First, regarding reducing service costs, currently implemented in place is the 'make 9 journeys then travel free' scheme that allows people to travel free by public transport after making 9 journeys within a week [61] . While this might to a degree encourage public transport use, we argue that its effect is likely to be limited, given that a related study found around 10% of public transport users ride the busway service on a relatively frequent basis (3 weekdays or more over one week) across Brisbane [62] . Given this, a more relaxed scheme (for example, make 5 journeys then travel on a certain discount) may be more desirable to encourage busway usage. A comprehensive examination of the elasticity of demand is needed prior to implementing such a strategy. Second, with respect to raising environmental concerns, disseminating information (e.g., through physical or online brochures) regarding the environmental benefits of riding public transport appears to be a viable option. Previously small to moderate scale programs employing such an information-based approach have been implemented in some Australian cities (including Brisbane), with marked increases in public transport use reported at a neighbourhood level [63, 64] . Given this, this approach is arguably applicable to the busway network within our study context. Last, based on our findings, constraining private car use may be more effective if framed as a transport pricing measure (e.g., raising parking and fuel costs). In this regard, Brisbane has imposed high parking fees particularly within its CBD, which arguably reduced the attractiveness of driving to the city centre for the public [65] . In addition to this, other types of pricing strategies could also be implemented, for example, introducing a congestion pricing system that varies based on different times of day (e.g., higher during peak hours while lower during non-peak hours).
Computing models of passengers' intentions to change modal use produces some additional implications for busway operators in Brisbane and potentially other public transport providers within highly motorised cities. Modelling passengers' willingness to shift to private car use indicates that in addition to evoking passengers' proenvironment responsibility in terms of their modal use, reinforcing passengers' loyalty is to some degree affirmed to be a potentially encouraging strategy to balance people's future private car and non-car use, and consequently alleviate car-dependency, given its negative effect on this modal shift intention. Hence, we suggest that passenger loyalty is worth pursuing from this angle within the study context. Passengers' intention to increase their use of the busway service, on the other hand, is found to be moderately influenced by passengers' experience and cost of using the busway-based service, and their pro-environment responsibility, while bearing little association with private car use attitude and captivity. Given this, we argue that increasing existing passengers' busway use is overall a more difficult task compared to maintaining their loyalty (and possibly their current use of the busway service), and not worth pursuing especially when there is relatively limited budget for public transport operation and management.
Some differences of behavioural change intentions detected across socio-demographic and behavioural characteristics also contain targeted transport implications. Particularly, younger and lower income (i.e., weekly household income 399 Australian dollars and less) passengers showed higher intention to shift to private car use; and passengers using the busway service on every weekend showed higher willingness to increase their current busway use. As for the younger passengers, this observation is quite plausible: their use of the busway service may largely relate to their current life-stage (e.g., studying in a tertiary institute), which may be about to change (e.g., leaving childhood home after graduating). Hence younger passengers may expect shift in their travel patterns in the near future (e.g., using cars for more trips). For this group, providing updated information of busway-based service appears to the proper initial step to maintain their loyalty. It however is noted that given there has been a very recent trend of young people delaying obtaining their driver licence [66] , further investigation of this cohort of travellers is needed to confirm our findings. The lower income passengers who are more likely to be captive passengers, as revealed by [67, 68] , tend to improve their overall mobility by balancing their multimodal use (e.g., increasing private car use). For this group, carpooling may be encouraged to meet their travel needs not easily met by the buswaybased service. However, if carpooling becomes difficult given the potentially dispersed set of destinations, alternative options, for example, mini-bus services or ridesharing schemes (e.g., Uber), may be utilised to overcome such issues. Finally, concerning the weekend busway passengers, it would be worthwhile to identify their current trips that may potentially be covered by the busway-based service and provide service information (route and timetable) accordingly.
The study's limitations offer five opportunities for future research. First, our study drew on a relatively small sample of survey respondents. While no severe bias was found in this sample, it would be worthwhile to draw on larger samples of the busway passengers to test the findings reported in this study. Second, only 23.1 and 18.9% of intention to shift to private car use and intention to increase busway use were accounted for respectively in our modelling exercise. Given this, it appears reasonable for future research to add other attitudinal variables, such as passengers' preference for residential locations and long-term values [69] to further explore these two intentions. Third, this study solely focused on existing busway passengers, whilst non-users fell outside the scope. Some previous research revealed that current and non-public transport users might react very differently to information that promotes sustainable travel behaviour, e.g., [70, 71] . Therefore it would be worthwhile to re-apply our research to non-busway users to capture their behavioural intentions and related attitudinal dimensions. Related to the previous point, the fourth avenue for future research is to test the role of car use habit in influencing non-public transport users' intention to use public transport. As highlighted in some previous research, car use habit can considerably prohibit public transport use especially for those who rely on private cars to make everyday trips and is rather difficult to break, e.g., [72, 73] . Addressing this issue therefore has the potential to indicate more targeted approaches to promote public transport use among car users [74] . Last but not least, as with other cross-sectional studies, the results of this study can be considered as more correlational rather than causal (particularly the effects of passengers' loyalty and car use attitudes). As such, it would be worthwhile to apply a panel research design in future research, e.g., [72] , to build on our findings and better capture the causal relationships between busway passengers' attitudes, intentions and actual public transport and private car use.
Conclusion
This study advances our understanding of public transport passengers' loyalty within the broader modal choice behaviour framework. Through a series of modelling exercises, we highlighted that within a highly motorised city context: (1) passengers' loyalty towards a high quality public transport service (i.e., the busway service) were subject to the influence from their experience of using the service, proenvironmental concerns and the attitudes towards private car use (particularly relating to the cost of car use); and (2) passengers loyalty might has the potential to restrain their intention to shift to car use. From these findings, a series of implications for busway service management aimed at encouraging sustainable transport modal choice use were developed. There is potential for further travel behaviour research to revalidate and extend our findings on public transport passengers' loyalty and behavioural change intentions in diverse contexts, to provide useful knowledge on the link between loyalty and attitudes towards private car as we progress towards achieving sustainable transportation.
